We have developed a versatile method for calculating solvation thermodynamic quantities for molecules, starting from their atomic coordinates. The contribution of each atom to the thermodynamic quantities is estimated as a linear combination of four fundamental geometric measures of the atomic species, which are defined by Hadwiger's theorem, and the coefficients reflecting their solvation properties. This treatment enables us to calculate the solvation free energy with high accuracy despite of the limited computational load. The method can readily be applied to macromolecules in an all-atom molecular model, allowing the stability of these molecules' structures in solution to be evaluated.
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溶質-溶媒間のレナードジョンズポテンシャルパラメタが溶 It has been reported that mobility-increased water molecules exist around structure-breaker solutes experimentally. They have larger translational self-diffusion coefficients than a water molecule in bulk has. In this study, we seek for a set of suitable Lennard-Jones potential parameters of interactions between solvent and solute based on TIP5P water model to more quantitatively reproduce the dynamical behavior of water molecules. In addition, we analyze the radial distribution functions and the number of hydrogen bonds with a number of combinations of Lennard-Jones parameter values. We then investigate their correlations to the dynamical behavior to study how the water dynamical behavior is governed.
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MD および QM 計算による水和水のダイナミクスと電荷 計算
MD and QM calculations of dynamics and charges of hydration water Takuya Takahashi (College of Life Sciences, Ritsumeikan University)
Classical MD simulations of water molecules around several types of solutes (poly-phosphates, AMP, and monovalent ions) were done with modified TIP5P water model. The hydration water molecules around mono-phosphate and di-phosphate molecules with a moderate negative charge showed increased mobility compared with bulk water and the results were partly consistent with the experimental results. Then, QM calculations were done with Gaussian software. In case of the tri-phosphate molecules, the calculated absolute charge of water oxygen atom was smaller as the solute charge became negative and the tendency was not changed in several calculation conditions such as different system size, basis function and chemical model. In the murine epididymis development an epithelial tube of epididymis shows sequential folding in its head region locally although it remains unclear what is required for the morphogenesis of epididymal tube in the cellular level. Our mathematical model, in which the tube is represented by a bead-spring chain, predicts two sufficient conditions for the sequential local folding: local mitosis in the head region and high viscosity of a tissue surrounding in the tube. We confirmed experimentally that there are more mitotic cells in the head region than in the tail region and myofibroblasts that can produce the viscosity surround in a periphery of the tube. Furthermore, some perturbation experiments such as a transfection or an inhibitor assay verify the model prediction. ATP plays various physiological roles; however, ATP metabolism in Xenopus oocyte has not been studied fully yet. First, we quantified global ATP in an oocyte using luciferase reaction-based reagent. The result did not show significant difference between immature and mature oocytes. Next, we set up an ATP live-imaging system using FRET-based indicator, ATeam. To observe its fluorescence, we prepared translucent immature oocytes that were injected with ATeam protein. Under fluorescence microscopy, the oocytes displayed strong FRET without background. Importantly, the FRET consistently increased in response to the addition of ATP, suggesting that ATeam works in the translucent oocytes. Local ATP distribution during oocyte maturation is currently under investigation.
-S233 -
Poster, Day 3
The Biophysical Society of Japan General Incorporated Association NII-Electronic Library Service
